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m erf blood. 



(g) The apparatus comprises a monitor (1 ) which consists of 
at least one replaceable basic unit (2) communicating with a 
hydrobloclc (3). The number of the basic units is chosen 
partly according to the kind of dialysation programme, partly 
according to the number of the quantities to be monitored 
and partly according to the volume of the pumped medium: 
T one basic unit weighs less than 7 kg; Dialysation path is only 
outside the apparatus in a hydroblock module which enables 
easy and fast sterilization. 
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^ppi^pftmTTg PHP THE PURIFICATlQOLjl^ 

Ihe invention relates to an apparatus for 

the purification of blood by haeoodialysia , 
haemofiltration, haemoperfusion and also 
plasmapheresis, the apparatus comprising a monitor 
and a water treatment system upstream of -the 
monitor. 

Dialysis treatment and the apparatus 
therefor are very expensive. The function of a live 
human kidney can at least partly be replaced either 
ty diffusion (haemodialysis) or by filtration 
(Lemofiltration) or by the separation of substances 
from blood through activated carbon or resins 
(haemoperfusion). or by perspectively fractioned 
separation of individual blood components a process 
of blood detoxication which has already been used 
earlier, either by centrifugation or by membrane 
separation (plasmapheresis) . The basic function of 
kidneys is glomerular filtration. If. due to a 
disease, the number of glomerules and thus the 
glomerular filtration drop to one quarter of the 
original values, only one quarter of sodium wx.l be 
filtrated in the glomerules. Nephron, the 
functional unit of a kidney, controls the extraction 
of potassium and acids with the same perfection 
one of the main waste products,an protein metabolism 
is the urea. High blood ur^^-res^lts in clinical 
symptoms the. sum of whv^^^.^alleff.uraemia. The 
concentration of wa?t?lSr^cts .of j,rotein 
metabolism in th<mW>inc.rease^.';>9Bpecially the 
concentration of u^^".' cf^atinii^e , phosphorous and 
potassium; also the Wc^ntratton of sodium and 
possible acidity of thViintier medium, i.e. the. 
concentration of hydrogen ions vary. Thus kidney 
failure is a condition when the kidneys are not able 



to .amtem constant cc.p'os^tlon of the 
even ™«r basic conditions of life, l-e- *en a 
pltson is healthy, is relatively ^^^^f^^ //f ' 
and does not eat .ore than 0.5 S of protexna per 
5 ig of hie or her weight, i.e. the so-called 

,0 (peritoneal dialysis. haemodlalyslB 
.^MOfil^ration, haemoperfuslon) or 
* .„«„-lE-ta1:lon of Hvlns kidneys. Artific-a. 
- . :rry1; a apparatus Which perform the function 

^^a natural kidney. It comprises a dialyser 
■ . ™rt fo' The dialysis proper, 
,5 proper, --.e. a ^ , ,e.lpermeable 

fransf erring waste matxer narvue, 

transxe.-x S ^ ^^^^^^ called monitor preparing 
membrane, and an apparawu 

automaxically the dialysation solution J^^/ 

and salt concentrates protecting the "S-^-/* 

ao "eated person against danage. ^^^'^^JrT 

as a process In which a semipermeable memorane 

senaratee a solution of colloidal matter from a 

f 'tor of crTStalloidal matter. The physical 
30lu.ion 01 cryst ^^^^^ ^^^^^ 

,5 =-LCtwever. operates on the principle 
of filtration. Artificial simulation of the 
glcmeruial. filtration of a living « -^J^ ^ 
Ltlficial kidney was not possible in the early d 
because of lew ultrafiltration -P-^;"*^/^;''' 
50 used membranes. vJCSl^ ^ "^de possible after 
' develoi^ent of .embfinea- enabling a higher 

.ydrodynamlc rate of flow for water and with a 
^bstantlall, higher permeability had been _ 
!!»Lte- If by haemcf iltration the same quantity 
35 Of rte'mafte/is to be separated during the same 
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time like during haemodialysis, 20 litres of water 
and tlood must be filtrated and as much water and 
salts must -be continuously delivered as is removed. 
Haemoperfusion is- a treatment method in which 
endogenic and exogenic poisons are removed from 
blood by direct contact of blood with a sorbent. 
The blood whose coagulability is reduced by the 
addition of heparin (anticoagulant) is led out of 
the orfianism into extracorporeal circulation, in 
which it passes through a vessel (cartridge), 
containi:iS particles of a sorbent, and returns back 
into the organism circulation. For haemoperfusion 
the apparatus called artificial kidney can be used 
provided with a blood pump, a blood-pressure meter, 
a detector of air bubbles in blood ways and a pump 
for heparin. Haemoperfusion is an effective method 
for the treatatnt of liver and Itidney failure. 

Plasoapheresis has be-jn used already many 
years ago to r-move toxic matters or harmful matters 

present in plat ma. 

Known haemodialysis apparatusses - 
monitors are cO; posed of the following parts: flow 
indicator, condictivity measui'ing assembly of 
diaiysation solution, dialysacion solution 
temperature measVring device, diaiysation solution 
• pressure measurin* instrumen-s, haemoglobin detector, 
air bubble leakag. detector in the blood ways, blood 
pressure meter foi" extracorj.oreal circulation, blood 
pressure meter on he arterial side of the 
extracorporeal circaation. etc. They are designed 
as universal appara-'usses placed in large cabinets 
and as a rule they a'e provided with the latest 
microelectronics , th >iyd;omechanical part being 
arranged inside the s^kratus and designed for all 
the patients treated jy neans of this apparatus. 
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. V ^.titis B 13 preventea usually W 
aterlll^ation «.a a»i-^^ dialysatlon 
solutions are ^^ X: ^ used 

for all the patients, ^e p ^,„i^ed. 
,3 B^Btantlally aeo-^^^^^^ „speotln« t.e 

^^ '-rort/eTa; is. .ae»o«ltratlon. 
'"8'°^°*.*^ "e independent apparatueses, , ^ 
laeaoperfuBion, are in P designed 
dialyeation modulus and ^^^^/^^^^^^ ,^elr 
„ two Klocks vhloh are different 

oonneotion ^^^^^^^ .nortoolngs are 

.olded^e^Para^^ — -r.rar 
invention ooToprlsing » monitor = ^ ^^^^ 

.east one "P-"f;J;:^;riI fa connected a Hlg. 
to the upper front part of ^he front 

fXo, rate pu.p for .loo* ^^.^ 
part of vWch "^^f :^,:^,utratlon or for 
JO infusion, for controlled ultr 

rirr^i:ortTo:^t;i::Udat.ro.ie. 

nru;;e. rear part of 2^:^^^ .,oc.. 
oonnected indication ^d PJ--^ tie 
25 In the inner part of tHe Doay 

,,oc. Of -t- ,,,3 invention is 

t.at t.e .^ro.loc. - :^;;rnl fntention 

- l^ir^aullcslly— ^^^^^^^ 

inlet at the point following x through 
ooncentrate inlet and further °" -™ f^^^*, Z 
the first conductivity -nsor with -let ^ 
55- .first vessel in itB upper part. The low 



the first vessel is provided with the flrt vessel 
outlet that is hyaraullo^ly conneoted to the high 
flow rate pump Inlet, with whose outlet there is 
hyraulically conneoted the inlet ih the upper par. 
of the seoona vessel IroE where also ^he first 
outlet to the pressure sensor is led. The h tto. of 
he econd vessel is provided with the second vessel 
ouuet which through the second conductivity sensor 
IS hydraulically ccnnecteo both to 
outlet and to the first cialyser °f 
part of the second vessel is provided with a 
aeaeratlon outlet while the outlet of the first 
l lctivity sensor and the outlet of the second 
conductivit, sensor are electrically connectea to 
the first connector.. 

A feature of the present invention is also 
that the underpressure cassette contains a dialyser 
mlet hydraulically connected with the second 
;X!r-Outlet. hy-pass inlet, the third dial.ser 
outlet and deasration inlet are hydraulically 
connected, . each separately. . into the ■'PP" 
the third vessel provided with the second ou let for 
th pressure sensor. The hottc of the third vesee. 
U provided with an outlet which is "^^-f-f ^^ 
oon^ected through the hloOd detector second 
inlet of the high flow rate pn«P 
detector outlet is electrically connected to the 
second connedtor. Further on according to the 
p,esent invention ^^^^ . 
the blood cassette includes the first le 

the second level detector which are fi«d In the 
holder of removable venose sac whose upper part is 
provided with infusion outlet, second 
first outlet which IS hydraulically connected with 
the third outlet to the pressure sensor, the third 
outlet from t.he venose sac is inserted Into the 
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„a the outlet °* * ^^1,4 connector. 

--""^7rrreIreo.t.eapp.at^^^^^ 

.co.a.n. to t.e — e^U: t ^ooa 
^„.loc. for conductivity 

rn:::::vrt./.-«----t;r. 

iydraulioally 1""'^""''°*'* „„33ure cassette =7- 

fon »itt the underpressure 
mteroonnec.ion .„t'et of the 

pass inxet. the nr^ ^-^^^jtally connected h. 
conductivity aialyser inlet of 

ilalyser i""'"-""*"" '"^j the deaeration outlet 

the -*^-P«-"V ssettris hydraulically 
ci the conductivity " /„„^ection 

:;::Tec-^^^^^^^^^^ 
- -"^trr""fr:;oft.a„^^^^^^^^^ 

to the present invention i» '"^'J^l^^ ^yirchlocl: 
,p of three hasic units upon .hi h the y^ ^^^^^ 

.or hae»odialyBi» -j"*^ ^ ^ there is slid 
25 lor hydrohlool. "J^'^*/ conductivity cassette, 
the first co»ector of th 

into second connector of the 
»it there is 

^aerpressure oassette . ^^^^^ ^^^^ 

30 »7»"hloc. of «.e;h-a ^^^^^^ 

third connector c. the h ^^^^^^^^ 

cutlet of the conauct.vxty c ^^^^^ 
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oonnocted to the pres.ura Lnsor of the 
unit, inlet oi the concentrate of the oonauctiv.ty 
cassette is hydraulloally connected through the 
throttle valve of the first haslc unit to the 
container with the dlalyeate. tte first Inlet and 
the first outlet of the high flow rate pump are 
connected to the high flo« rate pump of the first 
haslc unit. By-pass interconnection and dia^ser 
interconnection are led through the throttle valve 
of the second basic unit. To the second dialyser 
output and to the third dlalyser ^output of the 
underpressure cassette there is connected the 
aialysation part of the dlalyser, the Becond inlet 
of the high flow rate pmp is connected to the high 
flow rate pub, of the second haslc unit the second 
outlet of the high flow rate pmp brought to the 
dram for the dlalysate.. The third outlet of the 
venose sac of the hlood cassette Is connected 
through the throttle valve of the third haslc unit 
to thf venose Inlet, the second outlet of the venose 
sac of the blood cassette Is connected through 
dlalyser blood part and high flow rate pmnp of the 
third basic unit to the arterial inlet. 

Monitor includes an assembly of several 
=ulte identical hasic units which are arbitrarily 
interchangeable and weight of which is less than T 
ig In case of a failure the defective basic unit 
„ay thus be replaced by the operator while the 
substitute unit also serves as a service gauge, 

Hydpomeohanical parts, due to their 
location out of monitor, enable easy repairs and 
inspection, their cassette design and various 
combination of hydraulic interconnections enable the 
apparatus to be used both for all ordinary 
dlaxysatlon programmes but It can also be used 
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o « a f or blood pmping or for 
,or other purposes, e S- f ^^^^ 
diluting and mixing liauids 

to exploit It for a lo s possible to 

passing the active prograB- -^^^^^^^^,^^3 
change the cassettes and xn 

which are 

.„ .... - ■•"'"■•* «~ 

system alid also Bonltoring of """^"^ 
tie s^e time - accordins to the n^^-er of 

, ,eea«xe t.e -"^^X: ^Xuvt^ 

r.;re'rtr.r;rfre\.^^ ..o. .o^es 

=-^^f Zroltm .0, .eeo...ea .y «y 
,0 of exe-ple. .it. reference to t.e accompanym 

---^^r.^nTe'ei'^— c.e.oft^^^ 
,,^se. Jo:", set-up Of t..ee.asio^«sa.a 

"^""""''kgure 2 le an axonometrlo view of the 
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basic unit ; , • „t 

Figure 5 shows the hy4romeohen«al 
connection of the hydrohloo. for >'«»°"al7Si3 and 
mutual interoonneotlon and the cassettes are 
R -euarated Dy a dashed line; and 
' Kgure 4 13 an axanometrio viev of 

.onooassette. performance, i.e. f^"*^^ f 

n-F three identical basic 
— rrfhe^far:rvhlTs%onnected a 

15 an tmderpressure cassette 14. a tio 

r (K. a, vei.hs .ess ■ 
A n-p R bodT 4 to whose upper 
.han TKg and is <=™';;;;;;;^;°;,L ,ate p^P 5- To 
■ front part is connected a high i 

30 .the face of the -^^^ ) a PretL^ 

pijBp 6 driven by a shaft 67 l^-ig- ' ^ , ^ 
slsor 7. a socket 8 for the hydroblock 3 and .a 
throttle valve 9- To the upper rear part of the 
throttle valve y indication, and 

body 4 is connected a hlocK lu _ 

....... zs::^r::=rp^;::' 

35 JoutLt 25 Which is hydraulically connected to 
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«„t lnl.t 24 Of .he high no. rate P«»P / ^"^"^ 
„„t outlet 25 IB hydraulloally oonnected « Inlet 
26 in the upper part of a second vessel 27 from 

-r^JeTo^Tf^" a-a vessel 

rirp^r- Toilet 23 vhi.^^^^^^ 

f..na oonauctivit. ^^o.. ^^l^^TsT^ ^ 

r^ts of the first and second —t- -^^^^ 
,9 La 29 are electrically connected to a first 

underpressure cassette U contains a 
aialyaate inlet 38 hydr«aically *»*"-nnected with 
a second dlalysate outlet 39- A ^-yP-^ ^ 
a dialysate outlet 43 and an ^eaerat.oa xnlet « 
are hydraulicallj connected, each separately, to the 
:;^er part of a third vessel 41 which is provx ed 
With a second outlet 45. which is hydraulxcally 
ToLcted through a hlood detector 4 to a second 
iulet 47 of the high flow rate pu.p ^J^l^^^^ 
output of the hlooS detector 46 is electrically 
connected to a second connector 49- 

ae blood cassette 15 contains a first 
Xevel detector 51 and a second level detector 52 
vhicb are fixed in a holder 53 for a removable 
Terse sac 54. In the upper part of 
54 is an infusiou inlet 65, a second outlet 57 and a 
first outlet 55 that is hydraulically -nnected with 
a third outlet 56 to the pressure sensor 7- A th"d 
outlet 58 fro. the venose sac 54 is -- ^/^J*^^^ 
^ubbls detector 59- The signal outputs of the first 
ill detector 51. of the second level det^or 52 
ana of the bubble detector 59 are electrically 
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connected to a third connector 62. 

The hydroblock 3 in connection for 
haemodialysis in which the. hydraulic 
interconnections 66 between the cassettes are 
arranged so that the by-pass. outlet 50 of the 
conductivity cassette 13 is hydraulically connected 
through a by.pass interconnection 34 with the by- 
pass inlet 40 of the underpressure cassette 14- The 
first dialysate outlet 31 of the conductivity 
cassette 13 is hydraulically connected through a 
dialysate interconnection 35 with the dialysate inlet 
38 of the underpressure cassette 14 and the 
deaeration outlet 32 of the conductivity cassette 13 
is hydraulically connected through a deaeration 
interconnection 36 containing a second nozale 37 
with the deaeration inlet 42 of the underpressure 

cassette 14« . 

The hydroblock 3 for haemodialysis. (Figure 

4) is connected to the faces. of the basic units 1 

such thair into the socket 8 of the first basic unit 

1 is inserted the first connector 33 of the 

conductivity cassette 13. into the socket 8 of the 

second basic unit 1 is inserted the second connector 

49 of the underpressure cassette 14. into the socket 

8 of the third basic unit 1 is inserted the third 

connector 62 of the blood cassette 15. Ihe first 

outlet 22 of the conductivity cassette 13 is 

connected to the pressure sensor 7 of the first 

basic unit 1, the second outlet. 44 of the 

underpressure. cassette 14 is connected to the 

pressure senflor 7 of tHe second basic unit.1. the 

third outlet 56 of the blood cassette 15 is 

connected to the pressure , sensor 7 of the third 

basic unit 1. Ihe concentrate inlet 18 (figure 3) 

of the conductivity cssette 13 is hydraulically 



„nn.=*ea t..ou«h th^'ome ^ve 9 of *e first 
1 +n the tank with dialysate. The rirsT, 

:r r;u : ^ue. a, t.e «^ now 

tate p^P 5 are connect.a to the hi^ flow rate p»P 
5 J the first .aslo unit U To the second 
aiisate outlet 39 and the third "-^-' "f ^* 
underpressure oassette U - 00-^^ 

:r ro^treVi^h ir^rp:; As oonne^ 

- -e PU.P . Of the seoo. h.i^ 

i +>irftuah whose tbrotxxe > 
;Hiit 1 through wno aialYsate interconnection 

r^TeTiro^r r^^^^^^^ - - - 
1— rtLroir^^^^^^^^^^^^ 

rool^icates vlth a venose inlet 60 which - 
■ lont'lled hy the throttling valve 9 of the th^rd 
:Z unit and leads to the petlent^ second^^^^ 

-Tlfd fhrl^^h^rrd Tar: S3 of the dlal^ser 
II eld the hl^flow rate pu.p 3 of the third has.c 

' ratrdrp^irertt. water is hrought 

...0 the .onitor through ^^-^JZl^^^XX 
the underpressure -/^^J^^.^, 1 

:-roerat:TsfriL:Vhr.^^^^^^^ 

, this way flows through -the inlet 20 Into the first 
vessel 21. In the inlet 20 Is measured the 
eoXctlvit. Of the unfixed dlalysatlo. sola ion h, 
„eans of the conductivity probe 19- ^roM ^^J^''^ 
VZ^ hy this prohe the throttle valve position 9 xs 

;5 :ed'at thr ugh the electric connection of the 



first conductivity probe the first connector 

53 which enables its interoonneotion »ith the block 
11 of the action electronics. 

The dlalysate further proceeds through 
5 the first vessel 21 and its outlet 23 into >he first 
' inlet 24 of the high flow rate pu.p ^^^^ 
dlalysate is pu»ped through its first outlet 25 an 
through the inlet 26 into the second vessel 27. In 
he It^ond vessel 27 through the first outlet 22 tc 
,0 the pressure sensor 7 Is measured the P""-" f 
thi dlalysate upstream of the dlalyser. FroB the 

econd vessel 27 is at the- sa„e ti.e remove surplus 
air which flows through the deaeration out-et 3.. 
tn^ou^h the deaeration interconnection 36 prov.de 
,5 w«h1he second nos.le 37 and through the deaeratic. 
inlet 42 into the third vessel 41- 

Bialysate from the second vessel 27 leave- 
through the outlet 28 through the 
conductivity probe 29 vhich,- when the ^^^f 1' "^'' 
20 is in its first position, controls P»=^ ™ 
the throttle valve 9 m the second basic 
such a manner that the dialjsate .ay fXow thr ugh 
th by-pasB outlet 30 the . by-pass Interconnect, n 
34 and by-pass inlet 40 Into the third vessel 41. 
' *^en the throttle valve 9 is in its second 

position the dialysate. leaves through the first 
'lalyser cutlet 31. 41-1^=- interconnection 35 ana 
dialysate . inlet 38 into the second dialysate outlet 
39\*lle it further passes through the dxalysat.on 
pLt 50 of the dialyser 64 to the third d.alysat 
Ltlet 43. *rom there into the third vessel 41 • 
Tthe third vessel 41 is measured ^-e pressur of 
the dialysate behind the dialyser 64 through the 
second outlet 44 on the pressure sensor 7 m 
35 second basic tinit 1 . . . 



25 



30 



01657S1 

-U- 

Ihe used dlalysata is further fed through 
the outlet 45 fro« the third vessel 41. through the 
wood detector 46. whose signal is evaluated in the 
WoL 11 of the action electronics . into the seoond 
inlft 47 of the high flo» rate puBP 5 in the second 
haalc unit 1 and fro. there through the second 
outlet 48 of the high flow rate pu»P 5 mto the 
^te chann^l^-^^^ .^.od cassette ,5 

U as follows: Blood is suCed 

inlet 61 by the high flow rate pump 5 o- the thirc 

ulit 1 ln-.o the hlood part of the dialyeer 64 
.rwrere it flows into the second outlet 57 of the 
venose sac 54- ae removahXe venose sac 54 « 
provided with an infusion outlet 65 that serves 
Tor infusion, further hy means of the first outlet 
55 of the venose sac 54 it is possible to measure 
the pressure in the removable venose sac which .s 
„ali.ed through the third outlet .0 the pressure 
sensor 7 in the third basic unit 1. ""-f 
venose sac 54 is held by the holder 53 »f ^^Le 
provided With the first level detector 51 and the 
second level detector 52. Both . 
evaluate the blood level by means of two 
. principles. Ihalr electric signals are conducted b, 
Lans of a third connector 62 to further prooess^g. 
The blood that passed through the cleaning process 
flows further from the removable venose 5^^"*° 
the third outlet 58 of the venose sac 54 *^^°»f 
the bubble detector 59 (which Is connected with the 
,lock 11 of the action electronics through the third 
connector 62) and flows through the t^^^^^ 't^" 
9 in the third basic unit 1 to the venose inlet 60. 
For haemoperfuslon the apparatus is 
5 composed of one or two basic units upon which the 
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Wood cassettes are slid. For haemofiltration is 
used a system of two or more basic units and all 
kinds of cassettes: blood cassette, underpressure 
cassette and conductivity cassette. The number of 
basic units is determined in this case by the amount 
of the passing medium. For emergency use. supposing 
that the number of the monitored quantities is 
reduced, two basic units will suffice. For 
plasmapheresis at least four basic units are used. 

Vith any arrangements the apparatus may be 
used for extracorporeal blood pumping, e.g. in 
cardiosurgical operations, for which purpose one 
basic unit is sufficient. In case of necessity the 
basic unit may be used in emergency cases, e.g. m 
cases of medicine poisoning, when time plays a 

decisive role. 

The unit may be used, e.g. in fast medical 
help vehicles, with battery power supply. The 
apparatus will find wide application for diluting 
and mixing aggressive liquids especially in chemical 
and food industry. 
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ApparaImB for the purifioatlon ot Wood 
- iesl^e^ to use* for haemoaialysls. hae.ofiltratlon 
haenoperfUBion. and also plae^aphereals 00Mpr.sx»g a 
5 monitor ana a «ater treatnant plant situated 
' :^trea. thereof. Characterised i. that the .cnx or 
(2) ooBprlaes at least one replaceable basxc ».t 
(1) oOmBonicatlng with a hyJroilook C3)- 
2 Apparatus according to Claim 1 , 

,0 characterised in that the basic -it is composed of 
a Kody (4). to the- upper front part of wh.ch 
connected a high flow rate P^P (5) for blood or 
IZrs.^ to the face of the body (4) are connected 
■ a low flow rate pump (6) fo>^ ir^i-^^"^- controlled 
,5 Ultrafiltration or bicarbonate, //fj 
(7) for blood or dlalysate, a socket (8) for the 
Srloc. (,) and a throttle valve (9). ^d to 
up^r rear part of the body (4) is connected a block 
(10) for indication and selection of paraaeters. 
tl^le in the inner part of the body (4) is Installed 
a block (11) of operational electronics. 
■I Apparatus according to Claim 1 . 

characterised in that the basic unit O ^ 
body (4) in the upper front part of which is fix d a 
hij^ lov rate pu-p (5): for blood or 
thf body (4) face is fixed the shaft (67) of a low. 
flow rate PUMP (6) for infusion 
Ultrafiltration or bicarbonate, a socket 
byaroblock (3) and a throttle valve (9). while to 
50 tie upper rear part of the body (4) is f«ed a bl^ 
(10) for indication aiid selection of parameters, and 
- L the inner part of the body (4) is inst^l^d a 
block ( 1 1 ) of operational electronics .. 
4. Apparatus according to Oljim -I, 

55 characterised In that the bydroip^& (3) Is forced 
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by at least one cassette which serves for sensing 
the set ciuantities, such as pressure, temperature 
and conductivity, and for hydromechanical 
distribution of the medium. 
5. Apparatus according to Claim 4, 

characterised in that it comprises a conductivity 
cassette (13) which contains a water inlet (16) 
which is hydraulically connected to a concentrate 
inlet (18) at a point downstream of a first oet (17) 
of the concentrate inlet (18) which is further 
connected through a first conductivity probe (19) 
with an inlet (20) into a first vessel (21) in its 
upper part, the lower part of the first vessel (21) 
is provided with an outlet (25) which is 
hydraulically connected with a first inlet (24) of a 
high flow rate pump (5) with whose first outlet (25) 
is hydraulically connected an inlet (26) in the 
upper part of a second vessel (27) in which part is 
also situated a first outlet (22) to a pressure 
sensor (7), the bottom of the second vessel (27) is 
provided with an outlet (28) which through a second , 
conductivity probe (29) is hydraulically connected 
to a by-pass outlet (30) and to a first dialysate 
outlet (31), in the upper part of the second vessel 
(27) is situated a deaeration outlet (32), while 
signal outputs of the first conductivity probe (I5) 
and the second conductivity probe (29) are 
electrically connected to a first connector (33). 
6. Apparatus according to Claim 4, 

characterised in that it comprises an underpressure 
cassette (14) which contains a dialysate inlet (38) 
hydraulically connected to a second dialysate outlet 
(39). a by-pass inlet (40), a third dialysate outlet 
(43) and a deaeration inlet (42) are, each 
separately, hydraulically connected to the upper 
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conductivity cassette (13) is hydraulically 
connected through a deaeration interconneetion (36) 
containing the second jet (37) with deaeration inlet 
(42) of the underpressure cassette (U). 
9 Apparatus according to Claims 4 and 5 or 

ciaim. 8, characterised in that the blood cassette 
(15), underpressure cassette (U) and the 
conductivity cassette (13) are mutually 
interconnected by hydraulic interconnections (66) 
and together with lov flow rate pumps (6) end 
pressure sensors (7) form a unit. 
10 Apparatus according to Claims 1, 2 ana 8. 

characterised in that the monitor (2) contains three 
basic units (1) to which is connected the hydroblock 
(5) for haemodialysis. that into the socket (8) of 
the hydroblock (3) of the first basic unit (l) is 
inserted the first connector of the conductivity 
cassette (13), which has the first outlet (22) 
connected to the pressure sensor (7) of the first 
basic unit (1). into the socket (8) for the 
hydroblock (3) of the second basic unit (1) is 
inserted the second connector (49) of the 
underpressure cassette (14). which has the second 
outlet (44) connected to the pressure sensor (7) of 
the basic unit (1). and into the socket (8) for the 
hydroblock (3) of the third basic unit (1 ) Is 
inserted the third connectord (62) of the blood 
cassette (1 5) whose third output (56) is connected 
to the pressure sensor (7) of the third basic unit 
(1) while the concentrate inlet (18) of the 
conductivity cassette (13) is hydraulically 
interconnected through the throttle valve (9) of the 
first basic unit (l) to the container with 
concentrate, the first inlet (24) and the first 
outlet (25) 'of the high flow rate pump (5) are 
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oomroct^a to the high flow rate pmp (5) "^^^"^ 
«„t ha^ic unit (,). to the second 
(39) and to the third dialysate output (43) of the 
Lderpressure cassette (14) is <='"»«'=*f^ ^''^^^ 
aialysation part (50) of the dlalyser (64), the 
second inlet (47) of the high flow ^^^^J xs 

■oennected to the high flov rate p«BP (5) of the 
Tecond haslo unit (1) through vhose hy-pass throttle 

Lve (9) there are led the ^-^l^X^^Z 
(34) and the dialysate interconnection (35). the . 

nd outlet (48) of the high flow rate p^p (5) is 
led to the waste drain for the ' r^^/ 

third outlet (58) of the venose sac (54) o. t>.e 
wood cassette (15) there is the '-"""."^'^ „, 
connected heing led through the throttling valve (9) 
„f the third hasic unit (1) led to ^^^^f 
second outlet (57) of the venose sao (54) of the 
T,lood cassette (15) 1= 1^4 through the hlood part 
(65) „f the dialyser (64) and the high flow rate 

(5) of the third hasic unit (1) to the arterial 

^'"Apparatus according to Clains 1 . 3 and 9 
characterised in that the -onitor (2) Is =-P;-*;/ 
three hasic units (1 ) «pon which the hydrohloci for 
25 la Lodlalysis (3) is slid so that Into the soc,.e 

. for hydrohlod. (3) of the first has.c unit (1) - 

L inserted the first connector (33). ^"^^ ^f 
socket (8) for hydrohlo.. (3) of the B-on dh-^ 
»nit (1) is inserted the second connector (49) nnd 
30 Ihl soc.et.(S) for hydrohloC (3) of the thir 

' 1.asic unit (1) IB inserted the third connector (62) 
while the inlet of the concentrate (18) of the 
conductivity cassette (13) is hydraulloally ^ ■ 
interconnected through the throttle valve (9) of the 
35 first haslc unit (1) to the container with the 
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concentrate. the first inlet (24) and the first 
outlet (25) of the high flow rate pump (5) are 
interconnected to the high flow rate pump (5) of the 
first basic unit (1). to the second dialysate outlet 
(59) and the third dialysate outlet (43) of the 
underpressure cassette (14) is connected the 
dialysation part (50) of the dialyser (64). the 
second inlet (47) of the high flow rate pump (5) ib 
connected to the high flow rate pump (5) of the 
second basic unit (l) through whose throttle valve 
(9) is led the by-pass interconnection (34) and the 
dialysate interconnection (35). the second outlet 
(48) of the high flow rate pump (5) is led into the 
waste outlet for the dialysate. the third outlet 
(58) of the venose sac (54) to the third output (58) 
of the venose sac (54) of the blood cassette (15) 
there is the venose inlet (60) connected leading 
through the throttling valve (9) of the third basic 
unit (1) to the patient. 
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